Diagnosis of cancer multidrug resistance by bacterium-mediated imaging.
Multidrug resistance (MDR) is a phenomenon expressed by many tumors affecting the chemotherapy efficacy, treatment decision, and the disease prognosis. Considering its great implication, non-invasive approaches are needed to identify this phenomenon in early stages of the disease. This article discusses the potential of the emerging non-invasive bacterium-mediated imaging of cancer in diagnosis of MDR. This potential is derived from the effect of cancer MDR on the pharmacokinetics of certain antibiotics, which are substrates of the MDR proteins. Since MDR proteins actively pump their substrates outside the resistant cancer cells, the elimination of the employed reporter bacteria, proliferating within MDR cancer cells, would require a larger dose of these antibiotics compared to those inside non-MDR cancer cells. These bacteria bear reporter genes that produce specific signals such as bioluminescent, fluorescent, magnetic, or radioactive signals that can be detected by non-invasive imaging modalities. Therefore, the presence, degree, and mechanism of MDR can be estimated by comparing the concentration of the employed antibiotic, required to cease these signals (reflecting the elimination of the bacteria), to a pre-determined reference. The real time imaging of MDR cancer and the early diagnosis of MDR, offered by this approach, would provide a better tool for preclinical studies of MDR, and allow a prompt choice of the most appropriate therapy.